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Uniform environment is necessary for the production of uniform animals. Feed is an important environmental factor and by careful feed tests we assure an optimum diet to every animal in our colonies. (2) The social scientist often has to deal with systems of reciprocal causation. In their incipient stages such systems may give simple autocatalytic curves, e.g. when the rate of propagation of a given political tenet is proportional to the number of converts. But such systems rapidly become more complicated. The unconverted may become aware of the heretics in their midst and may behave in such a way as to reduce the activity of the converts-or they may actually stimulate that activity. In any case, we have here a type of system which is familiar to the physicist. He can guess at the significance of any systematic change or oscillation in the resulting equilibrium, and he knows what questions should be asked about the time factors inherent in the process.'
(3) The social scientist must deal with the problem of "purpose." In the past, our analyses have too often have been phrased in either crudely causal or else crudely teleological terms. Too often we have postulated some sort of Maxwell's Demon (e.g. the "ego"), who should control the switchboard of the central nervous system, and then we have attempted to analyse this creature's character. Within the last few years it is mainly from the electronic physicists and mathematicians that we have obtained clues which will probably resolve the dilemma between crude causalism and teleology. It now appears that all selfcorrecting behavior and possibly all types of learning must be based on circular or "feed-back" systems such that effects of behavior at a given moment are fed back to modify the causal system which will shape behavior at a later moment (A. Rosenblueth, N. Wiener, and J. Bigelow, Phil. Sci., 1943, 10, 18). The whole of our teleological phrasings must now be revised, and new and more searching questions must 1 For analysis of systems of this kind, see G. Bateson's Naven (Cambridge Univ. Press, 1936 , Chap. XIII) and L. F. Richardson's "Generalized foreign politics" (Brit. J. psychol. Monogr., 1939) . It is worth calling special attention to this paper in which a physicist has made important contributions to the social sciences. be asked of all apparently adaptive behavior. Many of these questions will be of kinds which occur most easily to minds trained in modern physics.
(4) Recorded human behavior is significant only when the record includes the context. For example, stamping the foot can only be rated as "assertive" in a certain type of context. But we still lack any satisfactory system for classifying such contexts. A beginning has been made in this field by application of topological analysis (Kurt Lewin) to the temporal and spatial relations of preceding and expected events. It has further been argued that acquiring greater facility in learning in a particular type of context, i.e., learning to learn, may be equated with learning to "expect" this type of context. This would imply that learning to learn (deuterolearning) is equivalent to the process of character formation. Further advances in the field of character formation and the classification of contexts could be expected from mathematicians and designers of computing machines, who handle problems of this order.
This series of examples could be multiplied almost indefinitely by referring to such matters as: conditioned reflexes, goal gradients, rote learning, interpretation of psychological tests, interpersonal relations, systems of value and conflicting incentives, systems of libidinal symbolism, and problems of social manipulation. In all of these fields the first steps have been taken toward logicomathematical analysis.
Enough has been said to indicate that the social sciences have plenty of work for physicists and other natural scientists to do. In conclusion, it is worth stressing that "the elimination of war as a means of settling international differences" is a project requiring basic and applied research ranging from learning experiments on rats, through comparative studies of simple communities, up to analysis of the most complex phenomena of contact between contrasting cultures.
Scanning Science
At a recent meeting of the Board of Regents of the University of Michigan reductions were made in some of the salaries, and several instructors ware dismissed. A resolution was adopted that where any department has two or more full professors, only the senior by date of appointment shall at any time receive a salary of more than $2,500. Law and medical professors, if they practice their respective professions, are to receive $2,000, and if they do not, $2,500. The psychological laboratory has been discontinued for one year.
-12 June 1896 SCIENCEJune 21, 1946 or not more than 10 or 20 per cent of total requirements. In a recent study, evidence has been produced that the choline requirement of the chick for any given rate of growth on a homocystine-supplemented diet was approximately two-thirds replaceable by betaine (17). For optimal gains, chicks required close to 0.06 per cent betaine-irreplaceable choline and 0.14 per cent replaceable choline in the diet. This figure of 0.06 per cent irreplaceable choline is in agreement with an approximate figure of 0.05 per cent found in the presence of surplus methionine or methionine plus betaine (1).
Arsenocholine is an analogue of choline which does not methylate homocystine in the rat (18) or chick (3); however, it is effective in lipotropic activity and phospholipid synthesis (22, 23) and will promote growth and prevent choline-deficiency perosis in the chick (1, 15). Arsenocholine apparently replaces choline for all the.functions mentioned except for that of methylation.
The sparing action of arsenocholine on choline in chicks was very distinct, although definitely limited. It is significant that while the choline-sparing effects of betaine and of methionine were not additive to each other, being of the same nature, i.e. methylating capacity, the effect of either one was qualitatively additive to that of arsenocholine (1).
A chick diet which is only mildly deficient in choline (0.08 per cent) and approximately adequate in methionine and cystine may be improved for growth and perosis prevention by the addition of betaine or methionine (16). In such a diet the effect of methionine and betaine additions may be explained by assuming that both supplements assisted the choline in a methylating capacity, thereby augmenting the supply of choline available for growth and perosis prevention. In other diets in which the choline level (0.03 per cent) was less than the level of essential choline, very little, if any, improvement was noted from methionine or betaine additions. In every case, choline additions elicited strong responses (16).
A choline deficiency, like that of many other nutrients, is physiologically a multiple deficiency. This is due to the highly varied functions of choline, such as tissue and lipid synthesis, lipotropic action, methylating action, and perosis prevention. Viewed We have before us (Science, 1946, 103, 116) G. W. Martin 's reproofs concerning our use of the generic name Aspergillus. We are quite familiar with the history of the names used for this group of molds. We are likewise quite aware that neither Wiggers in 1780 nor Link in 1809 knew that the perithecia they were using to describe Mucor herbariorum and Eurotium herbariorum, respectively, were developed on the same mycelium as the old Aspergillus which Micheli studied in his herbarium.specimens. It is equally certain that Fries never bothered to study this subject-he left it just as Link did. By the time DeBary (1854) 
